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(54) ANODE SUPPORTING SOLID OXIDE FUEL CELL AND ITS MANUFACTURING 
METHOD 

(57)Abstract: 
PROBLEM TO BE SOLVED: To provide an anode 
supporting solid oxide fuel cell sufficiently exhibiting 
the performance of the anode, and to provide its 

manufacturing method. 
SOLUTION: This anode supported solid oxide fuel a 
cell is provided with ceria of 5-30 wt.% in charge 
weight formed by doping, at least, one of samarium or 
gadolinium of 10-30 mol% therein, porous cermet 
anode 1 formed by mixing and adjusting a material 
formed of residual nickel oxide with mixture added 
with, at least, one of Ru, Pt f Rh f Pd, and Cu of 1-10 

wt.%, and a thin-film electrolyte 2 of 5-60 fl m 
formed of spin-coating the ceria, which is formed by 
doping, at least, one of samarium or gadolinium of 

10-30 mo!% on the cermet anode 1 used as a support body. 



Considering the temperature under which general-purpose material such as a stainless 
metal, an operational temperature of a fuel cell should be less than 700 ° C r and if further 
considering a durability thereof, it is desirable to be 500 to 600 ° C. According to the 
invention, when the temperature of a fuel cell is set at 600 ° C and a dried methane is 
provided, the fuel cell exhibits a high output power more than 500 mW/cm 2 . 
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English Abstract: 

PROBLEM TO BE SOLVED: To provide an anode supporting solid oxide fuel cell sufficiently 
exhibiting the performance of the anode, and to provide its manufacturing method. SOLUTION: 
This anode supported solid oxide fuel cell is provided with ceria of 5-30 wt.% in charge weight 
formed by doping, at least, one of samarium or gadolinium of 10-30 mol% therein, porous 
cermet anode 1 formed by mixing and adjusting a material formed of residual nickel oxide with 
mixture added with, at least, one of Ru, Pt, Rh, Pd, and Cu of 1-10 wt.%, and a thin-film elec- 
trolyte 2 of 5-60 |jm formed of spin-coating the ceria, which is formed by doping, at least, one 
of samarium or gadolinium of 10-30 mol% on the cermet anode 1 used as a support body. 
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English Description: 

0001 : [a] present invention belongs to the technical field of the invention, a solid oxide 
fuel cell anode support and its manufacturing method. 

0002 : prior art: Fig. 5 is a schematic diagram showing the conventional function of a solid 
oxide fuel cell. 

0003: In this Figure, the fuel electrode (negative electrode: Anode) 101, 102 is a solid ion 
conductive oxide electrolyte, the air electrode (positive electrode: Cathode) 103, 104 101 the 
fuel electrode reacts with the fuel (e.g., methane (CH4) ", 02 to react at the air electrode 103 
105, the external circuit 106, 107 is connected to an external circuit load thereof. 

0004: In the solid oxide fuel cell, in order to keep high ion conductive solid electrolyte must 
be made thin. However, the mechanical strength of the film becomes weaker. Therefore, a 
supporting body, the anode or the cathode, the electrolyte is attempted to be made. The ceria- 
based electrolyte thin prepd. 

0005 as:To the same, and a screen-printing a second schecules tape casting. Furthermore, 
the use of thin film ceria doped gadolinium GDC (a) in the year of 1999 reports to Doshi 
groups. 

0006 : problems to be solved by the invention: The use of a material such as stainless steel 
and of a general consideration of the temperature below the operating temperature of the fuel 
cell 700 °C, durability and 500-600 °C is preferable to consider. However, the anode of which 
has sufficient performance. 

0007: Anode material is applied to the present invention, it has been found by the inven- 
tors BifcW has recently, dysurea experiments using a thick electrolyte, performance of the an- 
ode, yet sufficiently. That is to say, in a solid oxide fuel cell, in order to maintain high ion con- 
ductive solid electrolyte, it is necessary to thin, solid electrolyte to thin and weaken the me- 
chanical strength. 

0008: In the present invention, in view of the above situation, performance of the anode, 
the anode support can be sufficiently exhibited and a solid oxide fuel cell and a method for 
manufacturing the same. 

0009 : means for solving the problems: The present invention, in order to achieve the pur- 
pose, "1" is supported in a solid oxide fuel cell anode, samarium or doped with at least one of 
the gadolinium 10-30 mol % by weight % and a ceria 5-30 pts.wt., further 1-10% Ru, Pt, Rh, 
Pd, Cu, at least one of a mixture obtained by adding to the weight, and the balance nickel ox- 
ide material comprising a porous ^ y VTJ — K and mixture adjustment, as to support this 

pi y yt J — K , samarium or on at least one of % gadolinium doped ceria 10-30 mol. 
formed by spin coating and 5-60 pm of thin and comprises an electrolyte. 
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0010: "2" anode support in a manufacturing method of a solid oxide fuel cell, at least one 
of (a) a samarium or gadolinium 10-30 mol. % ceria doped with a pts.wt. 1-10 5-30 pts.wt. % 
Ru, Pt, Rh, Pd, Cu % and, further, at least one of a mixture obtained by adding to the weight, 
and the balance nickel oxide is obtained by mixing the material comprising forming a porous 
f-— ^ y t>7y-K f-— pt ^/ hT/^Kasa support therefor, (b), samarium or on at least one of 
% gadolinium doped ceria 10-30 mol. formed by spin coating 5-60 |jm of thin film electrolyte 
and manufactured. 

0011: Of the "2" "3" anode support described in the manufacturing method of a solid oxide 
fuel cell, as the support, the (a) of about 5% by weight of material added to the acetylene 
black, carbon is skipped and the first heat treatment at 500 °C, 1425 °C continuously in calcin- 
ing,. 

0012 : embodiments of the invention: Or less, with respect to the embodiment of the pre- 
sent invention while referring to figure for explanation. 

0013: Fig. 1 is a schematic diagram of a solid oxide fuel cell anode support showing an 
embodiment of the present invention. 

0014: In this figure, in which the porous ^ y YT J — K 1, this anode, samarium or 
doped with at least one of the gadolinium 10-30 mol % by weight % and a ceria 5-30 pts.wt., 
further 1-10% Ru, Pt, Rh, Pd, Cu, at least one of a mixture obtained by adding to the weight, 
and the balance nickel oxide material comprising a mixture adjustment. 

0015: Furthermore, 2 the electrolyte, the porous cathode 1 by a porous support, at least 
one of the SDC or GDC (samarium or gadolinium 10-30 mol. % doped ceria) 5-60 |jm thin film 
is formed by spin coating. 3 is a cathode, an anode 1 4 reacts with the fuel (e.g., methane 
(CH4) ", 02 to react at the cathode 3 5, the external circuit 6, 7 is connected to an external 
circuit load thereof. 

0016: In this embodiment, cathode 3 of oxide ions 02-from the electrolyte 2, after it 
reaches the anode 1, CO or H2 and C02 or H2 O and by reaction. In the main methane (CH4) 
fuel 4, an anode (fuel electrode) 1 in which methane is reformed to CO or H2 from methane, 
and this oxide ions 02-reaction. 

0017: Fig. 2 is a cross-sectional view of an important part of the manufacturing process of 
the solid oxide fuel cell anode support showing an embodiment of the present invention. 

0018: Below, its anode supporting of the solid oxide fuel cell of an important part of the 
manufacturing method are described. 

0019 : (1) first, figs. 2 (a) as shown at, least one of samarium or gadolinium 10-30 mol % 
ceria doped 5-30 pts.wt. % and a weight, and furthermore 1-10% Ru, Pt, Rh, Pd, Cu, at least 
one of a mixture obtained by adding to the weight, and the balance nickel oxide material com- 
prising a porous mixture adjustment If— t< y YT J — K (anode supporting body) 1 is formed. 

0020: In this case, as the porous anode supporting body 1, the material of the acetylene 
black is added (about 5% by weight), first heat-treated at 500 °C, carbon is skipped, calcinat- 
ed at 1425 °C continuously. Furthermore, acetylene black without limitation is 5% or lower by 
weight, 10% by weight or baking treatment can be about the same. However, the more porous 
the amount of acetylene black is increased, less than 5% by weight in the sintering becomes 
poor, and points into consideration, insufficient strength is required. Furthermore, in place of 
the acetylene black, wheat, corn, etc., are also possible. 

0021 : (2) then, as shown in fig. 2 (b), a porous anode support y YT J — K 1, sa- 

marium or on at least one of the SDC or GDC (10-30 mol % gadolinium doped ceria) 5-60|jm 
by spin coating a thin electrolyte 2 is produced. 
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0022 : (c) next, as shown in fig. 2 (c), thin film is formed on the cathode 3 of the electro- 
lyte 2. 

0023: Fig. 3 is, obtained in this way is a figure showing a principal part of a fuel cell (sub- 
stitute photographic) has, in order from the lower ^ y YT7 — K (anode supporting body) 
1, thin film electrolyte 2, a cathode 3 is shown. 

0024: Obtained in this way a solid oxide fuel cell includes an anode supporting, being kept 
high ionic conductivity, excellent in mechanical strength and has a high output. 

0025: The fuel cell is set to 600 °C, dry methane as a fuel was supplied, the fuel cell has a 
high output indicates a 500mW/cm2 or more. 

0026: In the above embodiment, as the fuel used is methane dryetching (CH4), is not lim- 
ited to this, as the fuel, other, H2, C2 H 6, such as C3 H 8 can also be used. 

0027: Their fuel supporting the anode of the present invention in the case of using a solid 
oxide fuel cell output characteristics shown in fig. 4. In this fig. 4, the current density 
(mA/cm2) horizontal shaft, the left vertical axis shows the right vertical axis (mV), the termi- 
nal voltage of the electric power density (mV/cm2). 

0028: Furthermore, the present invention is not limited to the embodiment, on the basis of 
present invention is capable of various deformation, they are removed from the range of the 
present invention is not required. 

0029 : [a] or more, as described in detail, according to the present invention, and which is 
excellent in mechanical strength, being kept high ionic conductivity, high output can be ob- 
tained in a solid-oxide fuel cell anode support can be manufactured. 

Number of Claims: 3 

ENGLISH CLAIMS: 

[Claim 1] (a) at least one samarium or 10-30 mol % gadolinium doped ceria by weight % 
and, further, a ketone 5-30 pts.wt. 1-10% Ru, Pt, Rh, Pd, Cu, at least one of a mixture ob- 
tained by adding to the weight, and the balance nickel oxide material comprising a mixture ad- 
justment and, 

(b) a porous support body as the If*— J y YT J — K 17*^-7* y YT J — K , samarium or on at 
least one of % gadolinium doped ceria 10-30 mol. spin coating formed by a thin film of 5-60 
pm and electrolyte, and an anode support comprises a solid oxide fuel cell. 

[Claim 2] (a) at least one samarium or 10-30 mol % gadolinium doped ceria by weight % 
and, further, a ketone 5-30 pts.wt. 1-10% Ru, Pt, Rh, Pd, Cu, at least one of a mixture ob- 
tained by adding to the weight, and the balance nickel oxide obtained by mixing the material 
comprising forming a porous f-— * y YT J—Y , 

(b) the f-— y YT J — K as a support, on which at least one of samarium or % gadolinium 
doped ceria 10-30 mol. spin coating formed by a thin film of a 5-60 pm electrolyte of an anode 
support and manufacturing method for manufacturing a solid oxide fuel cell. 

[Claim 3] claim 2 the anode support described in the manufacturing method of a solid oxide 
fuel cell, as the support, the (a) of about 5% by weight of material added to the acetylene 
black, carbon is skipped and the first heat treatment at 500 °C, calcined at 1425 °C continu- 
ously so that the anode support and a method for manufacturing a solid oxide fuel cell. 
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